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Abstract


Suzuki–Miyaura cross-coupling reactions between heteroaryl bromides and arylboronic acids were performed employing a continuous-flow approach using a simple flow reactor designed in-house. Pd(PPh3)4 was used as catalyst, and arylboronic acids containing both electron-withdrawing and electron-donating groups were applied. The coupling process required 23 minutes of residence time to be completed and generally good yields were obtained. Subsequent arylation of 2-phenyl pyridine was carried out via a C–H activation strategy using substituted bromobenzene compounds and a ruthenium(II) catalyst. To the best of our knowledge in this work we present for the first time the possibility of performing intermolecular C–H activation in a continuous-flow system.
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Preparation of ortho-Arylated 2-Phenylpyridine Derivatives 7a–e, 8a–f
To a round-bottomed flask was added the appropriate amount of 2-arylpyridine derivative 7a or 7b (1 equiv, 0.25 mmol), the appropriate bromobenzene derivative 6a–e (3 equiv, 0.75 mmol), DBU (4 equiv, 152 mg, 1 mmol), Ph3P (10 mol%, 6.5 mg, 0.025 mmol), dichloro(p-cymene)ruthenium(II) dimer [5 mol%, 7.6 mg, 0.0125 mmol; with the exception of the synthesis of 8f, in which 7.5 mol% of dichloro(p-cymene)ruthenium(II) dimer were used (7.5 mol%, 11.5 mg, 0.01875 mmol) and NMP as solvent (1 mL)]. The mixture was stirred at r.t. until complete dissolution of all reagents. Then this solution was transferred to the syringe pump system. The flow rate was set to 0.533 mL/min which corresponded to a residence time of 30 min, and the temperature of the heating plate was set to 160 °C. After pumping through the reaction mixture, 20 mL pure solvent was pumped through as well. The inner diameter of the capillary was 1 mm. The volume of the reactor was 16 mL.
Reference NMR spectra for 2-[4′-methoxy-(1,1′-biphenyl)-2-yl]pyridine (7b)
1H (200MHz, CDCl3): δ = 3.78 (s, 3 H), 6.72–6.82 (m, 2 H), 6.90 (dt, J = 7.8, 1.0 Hz, 1 H), 7.01–7.15 (m, 3 H), 7.33–7.50 (m, 4 H), 7.61–7.73 (m, 1 H). 13C (50 MHz, CDCl3): δ = 55.3 (q), 113.7 (d), 121.4 (d), 125.6 (d), 127.4 (d), 128.6 (d), 130.6 (d), 130.6 (d), 130.9 (d), 133.8 (s), 135.4 (d), 139.5 (s), 140.3 (s), 149.6 (d), 158.6 (s), 159.6 (s). 
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